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(54) LIQUID CRYSTAL DISPLAY 

(57)Abstract 

PROBLEM TO BE SOLVED: To make light from a light source 
incident on a light converging device without any loss by arranging 
transparent resin, etc., which has a different refractive index from 
air between the light converging device and light source. 
SOLUTION: A liquid crystal device 1 which converges the light from 
the light source on an aperture part of a liquid crystal panel by using 
a microlens array 3 can make the light from the light source incident 
on the microlens array without losing it between the light source 
and the substrate of the microlens array 3 by arranging the 
transparent resin 5, etc., which has the different refractive index 
from air between the light source and microlens array. 
Consequently, a bright display can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal panel which has a picture element part which consists of two or more optical modulation 
elements. 

A lighting system which has a light source which emits light towards said picture element part. 

A beam condensing unit which is arranged between said liquid crystal panel and said lighting system, and condenses 
light from said light source to said picture element part. 

It is the liquid crystal device provided with the above, and said beam condensing unit and said lighting system are 
pasted up with transparent resin which has a different refractive index from air. 



[Claim 2]The liquid crystal device according to claim 1, wherein a refractive index of said transparent resin is an 
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almost middle refractive index of a refractive index of a transparent substrate which constitutes said beam 
condensing unit, and a refractive index of a transparent substrate which constitutes said proving device. 
[Claim 3]The liquid crystal device according to claim 1 or 2, wherein said beam condensing unit is either a microlens 
array (MLA), lenticular lens array, and capacitor lens array or a cylindrical lens array. 

[Claim 4]The liquid crystal device according to claim 1, wherein said lighting system is a light emitting device of 
either a light emitting diode (LED) element, a laser diode (element which emits a laser beam), an inorganic 
electroluminescence (EL) element or an organic EL device. 

[Claim 5]The liquid crystal device according to claim 1, wherein said lighting system is the point light source array 
which arranged two or more LED elements or EL elements in two dimensions. 

[Claim 6]The liquid crystal device according to claim 4, wherein said lighting system is a light guide type lighting 
system which emits light from two or more openings which light from said light emitting device of a transparent 
material installed in one side at least was entered in said transparent material, and were provided in the whole 
surface of this transparent material. 

[Claim 7]The liquid crystal device according to claim 1 being constituted by transparent substrate which said lighting 
system, said beam condensing unit, and said liquid crystal panel omit, are, and has a coefficient of thermal 
expansion. 

[Claim 8]The liquid crystal device according to claim 1 which is the liquid crystal device according to claim 3, and is 
characterized by said lighting system, said beam condensing unit, and said liquid crystal panel having pasted up with 
a transparent material which is in said transparent substrate, abbreviation, etc. by carrying out, and has a coefficient 
of thermal expansion. 

[Claim 9]The liquid crystal device according to claim 1 said lighting system, said beam condensing unit, and said 
liquid crystal panel carrying out the abbreviation for a refractive index, etc., being, and being produced by 
transparent substrate. 

[Claim 10]The liquid crystal device according to claim 1, wherein said liquid crystal panel is a transmission type 
liquid crystal panel or a half-penetration half high-reflective-liquid-crystal panel. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the liquid crystal device which aimed at improvement in an effective 

numerical aperture using the beam condensing unit. 

[0002] 

[Description of the Prior Art]In recent years, the electronic equipment with a liquid crystal display represented by 
the projection type display using a liquid crystal display, etc. attracts attention. And the demand of highly-efficient- 
izing, highly-minute-izing, a rise in luminosity, etc. is increasing to this kind of liquid crystal display. 
[0003]Here, when using a liquid crystal display for a projection type display, it is necessary to increase a pixel 
number so that roughness may not be conspicuous in image quality with a high magnifying power. If a pixel number is 
increased, in a liquid crystal display, the area of portions other than a pixel will also increase in connection with it. 
Especially, in a active-matrix type liquid crystal display, the tendency is strong. The light shielding layer generally 
called a black matrix into portions other than a pixel is formed, and the area of the opening of the pixel concerning a 
pixel display decreases. As a result, the numerical aperture of the liquid crystal display made minute will become 
very small, and a display will become dark. 

[0004]For this reason, in the former, the micro lens for condensing for pixels is provided in the opening of each pixel, 
and the structure of making an opening condensing the light currently irradiated by the nontransparent part originally 
is adopted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the light from a lighting system entered into a micro lens, 
light carried out total internal reflection by the interface with air by the difference among refractive indicees, such 
as an air layer between a light source and a microlens array, as a result, the utilization efficiency of the light from a 
lighting system fell, and there was a problem that a display became dark. 
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[0006] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a liquid crystal device concerning 
this invention, A liquid crystal panel which has a picture element part which consists of two or more optical 
modulation elements, and a lighting system which has a light source which emits light towards said picture element 
part, It is arranged between said liquid crystal panel and said lighting system, and is characterized by fixing with 
transparent resin which has a refractive index which is different from air in said lighting system and said beam 
condensing unit in a liquid crystal device of composition of having a beam condensing unit which condenses light 
from said light source to said picture element part. As for transparent resin, it is preferred here that it is 
transparent resin which abbreviates to a refractive index of a transparent substrate which constitutes a beam 
condensing unit and a lighting system, is, and has a refractive index. A refractive index of a general transparent 
substrate is 1 .45 to about 1 .65. When a refractive index of a transparent substrate which constitutes a beam 
condensing unit differs from a refractive index of a transparent substrate which constitutes a lighting system, it is 
preferred that it is transparent resin which has a middle refractive index of both refractive indicees. Usually, in 
outgoing radiation of light from a general glass layer to an air layer, a critical angle is about 40 degrees, total internal 
reflection of the light of a wide angle of 40 degrees or more is carried out, and it cannot be emitted to an air layer. 
However, according to this composition using transparent resin, light from a lighting system is prevented from 
carrying out surface reflection by substrate of a lighting system, or a substrate interface of said beam condensing 
unit, and it can enter into a beam condensing unit, without losing light. Decline in utilization efficiency to a pixel 
opening of light from a light source can be prevented by such an effect, and a bright display can be performed. 
[0007]In these composition, either a microlens array (MLA), lenticular lens array, and capacitor lens array or a 
cylindrical lens array is preferred as a beam condensing unit. 

[0008]In these composition, it is preferred as a lighting system that it is a light emitting device of either a light 
emitting diode (LED) element, a laser diode (element which emits a laser beam), an inorganic electroluminescence 
(EL) element or an organic EL device. 

[0009]When using two or more LED elements or EL elements as a lighting system, it is preferred to consider it as a 
point light source array which arranged these in two dimensions or in three dimensions. If it carries out like this, 
luminous efficiency of a lighting system can be made comparatively high, and power consumption can be reduced. It 
has the effect of reducing cost. 

[0010]Composition of a lighting system which is a light guide type lighting system which emits light from two or more 
openings which light from said light emitting device of a transparent material installed in one side at least was 
entered in said transparent material, and were provided in the whole surface of this transparent material is also 
preferred. According to this composition, the point light source can be easily produced by producing two or more 
openings to a transparent material corresponding to a pixel opening of a liquid crystal panel, and it has the effect of 
it being possible to skip processes, such as patterning, and raising productivity. 

[001 1]It is desirable to be constituted by transparent substrate which said lighting system, said beam condensing 
unit, and said liquid crystal panel omit, are, and has a coefficient of thermal expansion here. It has the effect that a 
bright high display of efficiency for light utilization is possible, without falling a condensing rate, since a relative 
position gap of a lighting system by expansion accompanying change of operating environment temperature, a beam 
condensing unit, and a liquid crystal panel can be prevented according to this composition. It is desirable to paste up 
with a transparent material which abbreviation etc. use this lighting system, this beam condensing unit, and this 
liquid crystal panel as a transparent substrate, is further again, and has a coefficient of thermal expansion. 
According to this composition, it becomes possible to prevent a relative position gap of a fighting system by 
expansion accompanying change of operating environment temperature, a beam condensing unit, and a liquid crystal 
panel. 

[001 2]A refractive index of said transparent material is abbreviated to a refractive index of said transparent 
substrate, and is, and its things are desirable here. It becomes possible to enter into a beam condensing unit, 
without losing light from a lighting system according to this composition. 
[0013] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with reference to drawings. 
[0014][Example 1] Drawing 1 (a) is a top view showing the composition of a liquid crystal panel, a beam condensing 
unit, and a lighting system among the liquid crystal devices concerning a 1st embodiment of this invention, and 
drawing 1 (b) is a sectional view showing the composition of a liquid crystal device. In order to avoid that a figure 
becomes complicated, the slash which shows that it is a section is omitted in drawing 1 (b). 
[0015]As shown in these figures, the liquid crystal device 1 concerning a 1st embodiment serves as alignment 
****** mutually in the lighting system L1, the beam condensing unit 2, and the liquid crystal panel D1. The beam 
condensing unit 2 arranged the micro lens 3 corresponding to the opening of a pixel, and has pasted it up with the 
lighting system L1 with the transparent resin 5 which has a different refractive index from air. The liquid crystal 
panel D1 is a transmission type in this embodiment. 

[0016]Here, as for the lighting system LI, the beam condensing unit 2, and the liquid crystal panel D1, it is preferred 
to carry out the abbreviation for a coefficient of thermal expansion, etc., to be, and to be produced using a 
transparent substrate. In those peripheral parts (non display regions), a coefficient of thermal expansion is in a 
substrate, abbreviation, etc. which constitute a liquid crystal panel by carrying out, and the beam condensing unit 2 
and the liquid crystal panel D1 are pasted up with transparent adhesives (graphic display abbreviation) (junction). In 
those peripheral parts (non display regions), the coefficient of thermal expansion is in a substrate, abbreviation, etc. 
which constitute a lighting system by carrying out, and the lighting system L1 and the beam condensing unit 2 are 
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pasted up with transparent adhesives (graphic display abbreviation). 

[0017]In this invention, it is not limited especially as an optical modulation element, for example, a TN liquid crystal, 
GH type liquid crystal, a polymer dispersed liquid crystal, a transverse electric field type liquid crystal, etc. are used. 

[0018]The liquid crystal panel D1 has the transmission type optical modulation element provided with two or more 
openings. Especially as element condensing in the beam condensing unit 2, it is not limited and a micro lens, a 
cylindrical lens, a condensing lens, a lenticular lens, etc. are used, for example. As for element condensing, it is 
preferred to use a micro Fresnel lens. Thickness of a microlens array can be made thin by this, and it is 
advantageous to small size, a light weight, and slimming down. 

[0019]The formation method in particular of a microlens array is not limited, for example, as a manufacturing 
method, ** The method of using as a refractive index gradient type lens using distribution of the ion concentration 
diffused on glass, ** How to form the surface of a plastic or glass in lens-like unevenness with a metallic mold, ** 
How to patternize to the plane shape of a lens using thermoplastics, make pattern edge produce sagging by heating 
more than the softening temperature of the post heating plastic resin, and making it flow, and form a convex lens, ** 
Give proximity exposure to a photopolymer and make pattern edge produce a Japanese quince, How to give 
distribution to the quantity of photoreaction output according to this Japanese quince, and to obtain convex lens 
shape, ** How to irradiate with and expose the light which gave intensity distribution to the photopolymer, form the 
refractive-index-distribution pattern according to light intensity, and use as a very small lens, ** If the method and 
** photopolymer which form a convex lens using the contraction accompanying crystallization produced by the 
optical exposure to photosensitive glass are exposed to desired pattern state using an aligner, The convex lens 
formation method using the phenomenon in which an unreacted monomer moves to an exposure part from a non- 
exposed area, and an exposure part rises, etc. are mentioned. Among these, manufacturing method **, **, and ** 
are especially preferred. 

[0020]ln particular shape (plane shape), a size, etc. in plane view of the micro lens 3 are not limited, for example, are 
suitably set up according to the picture element shape by the side of the liquid crystal panel D1, etc. As shape in 
the plane view of the micro lens 3, the formed similar figure of the picture element shape of the liquid crystal panel 
D1 is preferred, for example, square shapes, such as a rectangle and a square, a round shape, etc. are mentioned. 
The refractive index of the component of a microlens array is so preferred that it is high. The refractive index of a 
common optical material is 1.45 to about 1.65. 

[002 1]A microlens array and the cover glass 8 comprise various resin, such as an acrylic resin and an epoxy resin, 
and various glass, respectively. The component of a microlens array and the component of the cover glass 8 may be 
the same, and it may differ. 

[0022]A microlens array may be pasted up and produced with the cover glass 8, a transparent material, etc., and 
may be directly pasted up on a liquid crystal panel substrate. It is preferred for a microlens array, the cover glass 8, 
and a transparent material to carry out the abbreviation for a coefficient of thermal expansion, etc., to be further 
again, and to be produced with material. 

[0023]It adds, and gases, such as nitrogen, are enclosed between the cover glass 8, and a microlens array pastes up 
with the cover glass 8, and may be produced. 

[0024]It is not limited especially as the element 4 for pixel lighting, and a LED element, the element which emits a 
laser beam, an inorganic EL element, an organic EL device, etc. are used, for example. Here, when using a LED 
element as the element 4 for pixel lighting, luminous efficiency can be made comparatively high and cost can be 
reduced. In using an inorganic EL element and an organic EL device as the element 4 for pixel lighting furthermore, 
the patterning is easy for an EL element, it can perform the manufacture easily, and is excellent in mass production 
nature. 

[0025]The structure of the liquid crystal panel D1 is explained concretely below. Drawing 2 is structural drawing 
which expressed the composition of the liquid crystal panel D1 typically. The liquid crystal panel D1 is provided with 
the following. 

The transparent substrate 10. 

Two or more band-like transparent electrodes 1 1 which were formed in the drawing 2 Nakashita side surface of the 
substrate 10, and were installed side by side in accordance with the vertical direction to the space of drawing 2 . 
The transparent substrate 12 arranged so that prescribed distance alienation may be carried out at the substrate 9 
bottom. 

Two or more switching elements corresponding to the intersection of the band-like transparent electrode installed 
side by side along the black matrix 14 formed in the surface by the side of drawing 2 Nakagami of the substrate 12, 
and two or more transverse directions in drawing 2 . and the liquid crystal layer 13, transparent electrode and 
transparent electrode which are provided between substrates and contain a liquid crystal (not shown). 

[0026]The transparent electrode 1 1 and the transparent electrode 15 have abbreviated-gone direct, and each of 
these intersections (the portion near the intersection is also included) are equivalent to 1 pixel, respectively. 
[0027]By performing charge and discharge among the transparent electrodes 11 and 15, the liquid crystal of the 
liquid crystal layer 13 drives. These transparent electrodes 11 and 15 comprise for example, indium TIN oxide (ITO) 
etc., respectively. 

[0028]Two or more openings 16 are formed in the black matrix 14 at matrix form. This opening 16 is located in the 
intersection of the transparent electrode 11 and the transparent electrode 15, and supports 1 pixel. The translucent 
window part (portion which light may penetrate) of the liquid crystal panel D1 is constituted by this opening 16. 



JP-A-2003-5164 



5/8 s<— v 



[0029] [Example 2] Next, a 2nd embodiment of this invention is described. Drawing 3 is drawing of longitudinal 
section showing typically the composition of the liquid crystal device concerning a 2nd embodiment of this invention. 
In order to avoid that a figure becomes complicated, the slash which shows that it is a section is omitted in drawing 
3. In order to avoid duplication of explanation, the liquid crystal device 1 concerning a 2nd embodiment is explained 
focusing on a point of difference with a 1st embodiment mentioned above, and the explanation will be omitted about 
the same matter. 

[0030]The liquid crystal device 1 shown in drawing 3 is a half-penetration half high-reflective-liquid-crystal device, 
replaces with the liquid crystal panel D2 of a half-penetration half reflection type the transmission type liquid crystal 
panel D1 of a 1st embodiment mentioned above, and replaces the black matrix 6 of a 1st embodiment with the 
reflection film 1 7. As a lighting system, it is a point light source array which consists of two or more light emitting 
devices 18, and the lighting system L1 of a 1st embodiment mentioned above is replaced with the point light source 
array lighting system L2. The light emitting device which consists of at least one or more light emitting units which 
use as a unit unit the red light element which emits a red light, the green emission element which emits a green 
light, and blue light matter which emits a blue light may be sufficient. What arranged two or more light emitting 
devices in two dimensions may be used, and it may arrange in three dimensions. 

[0031]It may be constituted so that the light from two or more light emitting devices may be condensed to one or 
more pixels as a liquid crystal device, and it may be constituted so that the light from one light emitting device may 
be condensed to two or more pixels. 

[0032]When condensing the light from two or more light emitting devices to one or more pixels, it is advantageous to 
condensing the light from this each color light emitting device to each corresponding color picture elements 
especially. If a spectrum is carried out using the spectral means which does not illustrate the light in particular from 
a light emitting device when condensing the light from one light emitting device to two or more pixels, condensing 
will become advantageous to each color picture elements. 

[0033]According to the liquid crystal device 1 concerning this 2nd embodiment, the same effect as a 1st 
embodiment mentioned above is acquired. 

[0034]In the liquid crystal device which performed adhesion in an embodiment here, and the liquid crystal device 
pasted via the air layer, this invention person measured luminosity on the panel. Two or more organic EL devices 
which have the luminosity of 300 cd/m^ used the point light source array arranged in two dimensions as a lighting 
system at the time of voltage 5V impression at the time of this measurement. The liquid crystal device which 
excluded the beam condensing unit was also measured for reference. 

[0035] Drawing 4 is a figure showing the luminosity on the liquid crystal panel in the liquid crystal device constituted 
by changing an adhesion method, and the utilization efficiency of light. In the liquid crystal device pasted up via the 
air layer from this graph, when the adhesion method in this embodiment was used to the efficiency for light 
utilization from a light source being about 9%, efficiency for light utilization was markedly looked like [ about 13% ], 
improved, and the effect of the improvement in efficiency for light utilization of about 40% was shown as compared 
with the case where it pastes up via an air layer. 

[0036]Although this invention was explained based on each embodiment of a graphic display of a liquid crystal 
device, this invention is not limited to these and the composition of each part can be replaced by the thing of 
arbitrary composition of having the same function. For example, although the transmission type liquid crystal panel 
or the liquid crystal panel of the half-penetration half reflection type is used as an optical modulation panel in the 
embodiment, an optical modulation element is not limited to a liquid crystal panel in this invention. 
[0037]The liquid crystal device of this invention may be the display which can display a plural color, for example, a 
full color display, and may be a display of monochrome. 

[0038]The liquid crystal device of this invention, for example The monitor (display) of a laptop type personal 
computer, a note type personal computer, etc., etc. The monitor of television, the monitor of a TV phone, and also a 
cellular phone (PHS is included), It is applicable to projection type displays, such as direct viewing type displays, 
such as a monitor for portable electronic apparatus of an electronic notebook, an electronic dictionary, an electronic 
camera (digital camera), a video camera, a head mound display, etc., and a projector. 
[0039] 

[Effect of the Invention]As explained above, according to this invention, without losing the light from a lighting 
system, it can enter into a beam condensing unit and a bright display can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing showing typically the composition of the liquid crystal device concerning a 1st 
embodiment of this invention. 

[Drawing 2] It is structural drawing which expresses typically the composition of the liquid crystal panel in this 
invention. 

[Drawing 3j lt is a section structure figure showing typically the composition of the liquid crystal device concerning a 
2nd embodiment of this invention. 

[Drawing 4] It is a figure showing the efficiency for light utilization at the time of pasting up without using the case 
where it pastes up using transparent resin in this invention, and transparent resin. 
[Description of Notations] 

1 .... Liquid crystal device 

2 .... Beam condensing unit 

3 .... Micro lens 

4 .... Element for pixel lighting 

5 .... Transparent resin 

6, 14 .... Black matrix 

7, 16 .... Opening 

8 .... Cover glass 

9 .... Transparent resin 

10 .... Substrate 

1 1 .... Transparent electrode 

1 2 .... Substrate 

1 3 .... Liquid crystal layer 

1 5 .... Transparent electrode 

1 7 .... Reflection film 

1 8 .... Point light source 

D1 .... Transmission type liquid crystal panel 

D2 .... Semi transmission reflective liquid crystal panel 

L1 .... Lighting system 

L2 .... Point light source array lighting system 
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#;pu>xt w©^ft#>* 5 £f$ia>c 
[0008] cti6®«ja«:tet»"r v mmm&t 

LTIi, »*y^*-K(LED)SRT. U— tf^-ftf- 
FCU— !f#«M- i«iU?haJl'U-fe> io 
X(E L)***;tett*«E LJR^O^rhJWB****- 

[0 00 9 ] JB93SM4 LIT. SSCLED^tfcB 

ia?»J l ftj&x* r u 4 -r z> c 4 $ l t > . c *> 
[ooio] */c. MWiia«. **f*©4>&< i«>o 

io©ffliJffitc^g$ ttfc*WB»^^*6©#*Wia* 20 
i». c©«teWcJ:tttf. *3^«:aBR©HPai£*fi>'f 

[ooniccr. wimm^stmm^stm 
g. »»A*^©ffl»w&fiMm*i*±Tsc i*$-e 

*Ci*ia*L/i>. CWMIfiSCcjctitf. ^fflS^SS© 

©«*wa:fflKrnt»±-r* c i^uttt 

[0012] C CTWIffiBi!8*m©/B*r*ttWEj»»it 40 

«MBj^g^6©^?ra^-r s c i a < axfeateAi* 

[0013] 

[»D!©3Si6©7$»] KT. #«W©mii©«««:-3t» 

[ooi4] gttttt i ]H i ca)«. #»»©» i mm 

I©ifiS?:Sf»rfflitSi5. «c*j. HftsffitttCttS© 50 



#B?2 0 0 3-5 1 64 
4 

[0015] cne.©0K:^^n6J:^tc. mimrnm 

BtefflteBJWSBltt. JtRWSSBLl. *XKK2feJ: 
^S^^^D 1*. 5l»«CttB^to"f*fc«Wi4 Sot 
*£KB2K. jS^©§HPgp{c>ptf£;brv 
-f^PU>X3£ie?ijL/c &©"?& 0. £«4ttS«c* 
ffl*r*«Wr*iM8«Jli5K«fc»)JP!ISaeL 1 4&*3 

[0016] c c-c, flSBjsisL i . mytmmz fc<to* 
«*^*^d i a:. iiMBMtt©K*Lb»99is«eAi 

i>tfflBSh4ciiWfiu». 3 etc. i*gg2 i 

«i/<*ad i 4«. -etip>©^scc^a^iHc)ic*j 

K. JK93&BL 1 4*^g2 4tt, *ft&©*WS» 
(#«in««>fctet»T . *©JKt£S#8WB9§&B&B 
iiW-5fflE4Bf«Ll»jSIS»»l (E^«BS) 

[0017] ttfe. *«WTB. 7fc^PI5RT-4 1TB 

ffctcroesttr, «*.«tnshwk\ ghs<ka, » 

[0018] «»/<*Jl/D 1 W> tBR©HPW*«itfc 

^„ cn(c«fci3v^i/pu>XTu-r©/?$*?t<-rs 
cim, /Ma • 8s • mm<ticmm-c$>z. 

[0 0 19] $fc, 7^PL,>X71/-f©l6Eja 
0. *©fiM»BiSWt«flS©Wb^JJLh«:M» 

©a tc^flr* & fc-s-c a u > xmvt » ^> 
# o fciRffi^fijffl l r ci u > x *^Rsr s ^rffi. 



5 

CCgg^ff £4. ^WSW^fc^WtCiftSlS©*^- 

OU>X^£#i£fc4#PtfP>*i&. C©5fc. ^FtCiS{ 

[0 0 2 0] ttfc. v^aU>X3©¥ffi*rc©^tK 
C¥®ff^)fcJ:t>*^£&4'«. WfclRJgSti-r. m 

Shi. ^ou>X3©spBar©JU«iLTt3:. 
«ft'<**D 1 ©fHJRJB#©ffi<KJBttai#* U< . Wit 
tf. flDSfJBtt PB&&£jWW*&ti io 

-5. v^*ou>XTW©#fiR^©Ja*r*tt1*t»« 
£»*tA». ft*J^Wtt**««©JB»T*ttl. 4 5 
~1 . 6 51gTS,5. 

[0 0 2 1 ] 7^oi/>X71/-{teMSIi77X8 

«. -en-en, mx.i*. t^ujuhw. xjk*s^hb«c 

*PU>XT W©#toJ^**i««#7*8©1ffiS 
[0 02 2] ifc. 700I/>X7U-f(t §i#7 

^8ijWHtWttirr««Lrfi«iyrtJ:<. 20 
ni^>xrw tumti?x8 tmmw&tit. m&m 

[0 02 3] <fc>itT, 7-f^nu>X7U^i, «g| 
*7^8 4©IBHaSJ)«r£©SW***tA0. §S*7X 

[0 024] ■Kffig|gJ8X?4 4 LTtemicm%.Zti?> 

t©-c«&<. «a«ledsi», u-if***-r** 

CT, lB*BSHJffl^4t ITLEDSf^Sil^ 30 
LT«{«ELJR^»W«EL3R^-*fflt»S»^tCtt. E 

[0025] «T»s^f*^D i <o*m*jkimic9un 

H2ttfftA'<;M'D l©«fi£*«tS;WK:«L.A:fll 
iS0T*£„ «»''«*il'D IB. 39§tt£«l 0i, 1 
«1 0©H2ifTffl!l*fflK^fiRSn. B2OKltC»0 

nfcjWHttfflR 12 4. 11120H2 tfi ±|Bo*IK 
&l£$tltc77 ? *v MJ *X 1 4te J:tflMfc©ia2 * 
tt#fltc»oT^3ftfc^©»9i*ffii. S«4S 

*i©iB«:Rtf en. auredff-r&auui 1 3 4391 
««4j89!«fti©£^fc»iSTsi!«K©*-f 

[0 02 6] jgi»«S 1 1 4 j§ajm@ 1 5 4 Ht. BSiStf 
LTfcO. Cft&©&3^8&(2^aifcDjE«©BMJ'*>£ 

^-n-en. 1 BBRtctasr*. so 



^S2 00 3 -5 1 6 4 
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[0 02 7] aqUStt 1 1 fccfcO* 1 5 4©IBTaa6Ht* 
ff^CitCfcO. 3 ©«»#■»& SftS. C© 

a9J*si i*j«tcxi 5B. -en^n. -f>S* 
coo2 8] 7-7^71^x1 4fa*. ffiK©nn 

ttl 6**tr5>«*K:jgfiSSti-rt»*. t©HP»l SB. 
SH^m® 1 1 4 jglg*S 1 5 4 ©££»«:&■ L. 1 Hi 
3R«C»l£:L.Tt>S. CCDPHDSPl 6CCJ:9. SUt^*^ 
D 1 ©3a*3^cMS^iMU#Sai5»)*i«)iR3nS. 
[0 0 2 9 ] 0tJtM2]&tC. *J»9©JII2 JtMfflHftK 
o^TMBTS. 03 B. 4^©fl^jgi0gSK:fltS 
iBfflJa©^*«^W«:m-r«KiBiar**. ttte. 
H*sfflMHcacS©*aw*A:». H3K*st»T % Wr 

SfciBttSfcA. JB2Htt^flKc«-SifillilBl{coc» 

[0030103 ic^-rWOIMm. 1 B. ^iSii^SWS 
WOk$m-e$> -> r . was L fcffl l muanosuffiftil 
^'*^D 1 ^SKl^KftiaojSft'^l'D 2 fctt*. 

JS3WJR1 7Kttxfc&©-C&&. Jfl9!Stt& IsTI*. « 

1 8 3&>6tt*js*«Tu-f"r*-a'r. mm 

LtctS 1 3EW^M©JRIMEL 1 £j&HHr WMRBtt 

SL2JcR^.fcfc©r*s„ *jfc. ise©**«-rsiS 

fe^^SS^-4. Wfe 

t>. *fc«^©^fe^*2^7cWK:ia?ijt//c<>©-cfe 

[0 0 3 1 ] tegli LttMroMf W6©3K 

[003 2] tt*©»*3R^-3&»6©)t*. 1 
SJ[©il*^ft3tTi«^. #tClgSe^7fc*T-A>6©7fe 
?:*tf&TSSfeiiiS^*7fe-r-S©(c^fiJ-C*S <> io© 

[oo33] c<om2mmnm< l c^m^ a mmi< l c < i:ti 

«. Sua? L/ fc0 1 HifeJKSg 4 Rtt©$i«*sf9 6 n -S . 
[0 0 3 4] CCt, ^#6BJ^tt, ^Jfe^SltCteWiS 

4 (c *si> -of* ^±r»K*S"J5£ o fc„ c ©#jj5£ 

(Dm. ^HJ^g4L/T«EE5vEnJD^. 3 0 0cd/m 2 © 
«@[?rWf £ffiifc©W1HE L3R-?#t2^7cWK:i3?>JLr 
&5.**S7l/-f?;lt,* I #^©/ce*. »^ 



(5) «fH 2003-5164 

7 8 

(,>„ 5 8934*118 



[0 0 3 7 ] *fc, *&g©ffiA«Stt. «»6«:'&7j* 


6, 


1 4 ^7 5 




7, 


1 6 pause 




8 - 




[0 03 8] *fc$3£HJI©?&fi§IE«. 7 * 7' 20 


9 ... 






1 0 


&t£ 


a > fa -£££*©•*— ^Crw X 7* U-T )©«#>. r-U 


1 1 







1 2 





miscFHs^^)^, m-7-^its> w*^? 


1 3 


MUM 




1 5 


&wnm 


x 7 - u w a ^onHWflwitij' ft: acDm.nM.mm 


1 7 


ixttm 




1 8 







D 1 


mamms,'*** 


[0 0 3 9 ] 


D2 


^mMKmmik'-t** 




L 1 


mmmm 




L2 


£$MT\sjfmms. 








[02] 




[03 ] 


11 10 




i 




18 



(6) 



$$m2 0 0 3 -5 1 6 4 




C5i)int.a / mmm f i t-^-k c##> 

H 0 1 L 33/00 H 0 1 L 33/00 M 

F£-A(##) 2H091 FA14Y FA23Z FA282 FA29Z 
FA35Y FA442 FA452 FA46Z 
FD06 FD14 CA13 GA17 HA06 
HA07 HA08 DA02 LA30 m07 
5F041 AA03 DAL3 DA43 DA77 DA82 
DA92 DB08 FF06 



